This paper investigates the impact of foreign direct investment (FDI), trade openness, domestic demand, and exchange rate on the export performance of Bangladesh over the period of 1980-2009 using the vector error correction (VEC) model under the time series framework. The stationarity of the variables is checked both at the intercept and intercept plus trend regression forms under the ADF and PP stationarity tests. The Johansen-Juselius procedure is applied to test the cointegration relationship between variables followed by the VEC regression model. The empirical results trace a long-run equilibrium relationship in the variables. FDI is found to be an important factor in explaining the changes in exports both in the short run and long-run. However, the study does not trace any significant causal relationship for the cases of trade openness, domestic demand, and exchange rate. The study concludes that Bangladesh should formulate FDI-led polices to enhance its exports.
Motivation
Although the global financial meltdown curtailed the share of world's foreign direct investment (FDI) into the developed economies to 50.79% in 2009 from its peak at 86.13% in 1980, the share of developing economies increased substantially during the same time, from 13.83% in 1980 to 48.93% in 2009 (Figure 1) . Similarly, the participation of developing economies in world's exports increased considerably from 26.56% in 1990 to 32.54% in 2000, leveling off at 39.89% in 2007, while the same index decreased for the industrialized economies from 72.11% in 1990 to 58.95% in 2007 ( Figure 2 ). These facts, in general, motivate to investigate the FDI-export relationship of a developing economy.
Bangladesh, being a member of the developing economies, deserves attention. Since the early 1980s, Bangladesh adopted the "export-led growth" model by changing its import-substitution-led industrial growth model to resolve macroeconomic problems such as a trade deficit, unemployment, and a low foreign exchange reserve. As a major vehicle of the export-led growth model, the government enacted the Foreign Private Investment (Promotion and Protection) Act in 1980 to provide a legal protection for FDI supplied in Bangladesh against state expropriation and nationalization. To boost exports and to provide a congenial investment climate free from bureaucracy and institutional bottlenecks, the government established several Export Processing Zones (EPZs) in the 1980s. Simultaneously, the government pursued greater trade liberalization policy by introducing various fiscal and nonfiscal incentives to lure FDI. In addition, the government gradually lifted restrictions on repatriation of capital and profits and unleashed almost all industrial sectors for foreigners investing independently or jointly with local partners [1] . These incentives and facilities together with a low labor cost structure and reasonable GDP growth rate (5% on average since 1990) made Bangladesh a resilient and attractive investment destination for foreign investment since the late 1980s. 0  10  20  30  40  50  60  70  80  90  100   1980  1982  1984  1986  1988  1990  1992  1994  1996  1998  2000  2002  2004  2006  2008 Developed economies Developing economies FDI distribution between developed and developing economies (% of total world) Second, is the link unidirectional or bidirectional? This paper attempts to address these questions empirically. The remainder of the paper proceeds as follows: Section 2 provides a brief survey of the empirical literature on the link between FDI, trade openness, exchange rate, domestic consumption, and exports. Section 3 describes data and methodology of the study. Section 4 presents and analyzes the empirical results. Section 5 concludes and outlines some policy issues.
A Brief Survey of Empirical Literature
The empirical works on the link between FDI, trade openness, exchange rate, domestic demand, and exports tend to be confounding. For instance, a positive relationship between trade openness and exports performance was documented by Papageorgiou [2] , Weiss [3] , Santos-Paulino [4] , Ahmed [5] , Niemi [6] , and Babatunde [7] , while a negative link was reported by Agosín [8] , Greenaway and Sapsford [9] , Shafaeddin [10] , Moon [11] , and Morrissey and Andrew [12] . Likewise, a positive link between FDI and export was reported by Dritsaki et al. [13] , Sharma [14] , Liu et al. [15] , Xing [16] , and Xuan and Xing [17] , whereas, Sevensson [18] documented a negative association between them. In addition, Petri et al. [19] and F. S. T Hsiao and M. C. W Hsiao [20] unveiled an insignificant relationship between them. Similarly, the relationship found between exchange rates and exports in empirical literature is highly controversial. For Instance, Arizie-Oskooee and Ltaifa [21] , and Arize et al. [22] reported a negative relationship between exchange rate volatility and exports performance, while Bailey et al. [23] , Assery and Peel [24] , and Abbott et al. [25] did not trace any link between them; however, Wong and Tang [26] documented a positive association. By the same token, ADB [27] reported a negative association between exports and growth rate of domestic demand in the southeast Asian countries, whereas Lai [28] reported a short-run bilateral causal connection between them. Table 1 presents a summary of recent empirical studies that investigated the long-run relationship between FDI, trade openness, domestic demand, exchange rate, and exports using different estimation models. These (ii) Exchange rates and exports are negatively associated studies also present conflicting results, as some authors traced a long-run equilibrium relationship in the variables, whereas others reported a very weak or no relationship at all. Moreover, some authors documented a bidirectional causal relationship, whereas others reported unidirectional causality or no causal relationship in the variables of their studies. To sum up, empirical studies do not have consensus over the relationship between FDI, trade openness, domestic demand, exchange rate, and exports. These nonconsensus views are primarily attributed to the authors' perspectives, sample selection, measurement of variables, inclusion of other variables, econometric models, and analytical tools applied in studies [20, 29] . Besides, the country-specific characteristics such as the degree of technological, economical, infrastructural, and institutional developments are responsible to have these controversial results. Thus, this paper aims at accumulating empirical knowledge by investigating 4 Economics Research International the nexus between FDI, trade openness, domestic demand, exchange rate, and exports in the context of Bangladesh, which is a growing economy in South Asia.
Data Description and Methodology
The paper attempts to trace the long-run equilibrium relationship between FDI, trade openness, domestic demand, exchange rate, and exports of Bangladesh over the period of 1980-2009 using the time series framework. In doing so, the study measures FDI as a percentage of GDP following Nath [30] , Asiedu [31] , and Tsai [32] . For the measurement of trade openness, a number of measures are used in empirical literature, including the trade volume over GDP, import over GDP, average tariff rate, total taxes on international trade, population densities, and so on. However, the data on tariffs and taxes on international trade are not available in the context of Bangladesh. On the other hand, it is not logical to consider trade volume-related measures of openness for this study, as it uses exports as a dependent variable. Yanikkaya [33] argued that population density can be used as a measure of trade openness, as countries with higher densities tend to have more international contacts. Thus, the density of population (population per square kilometer) as an indicator of trade openness has been taken into account following Yanikkaya [33] and Sachs and Andrew [34] . Domestic demand has been proxied by the government final consumption over GDP following Sahoo [35] . Considering the fact that Bangladesh conducts major exports in the US dollar, the exchange rate has been indexed by Bangladeshi Taka (BDT) per US dollar. Finally, the export of goods and services as a percentage of GDP has been considered as the proxy to exports. All data have been obtained from the database of the World Development Indicators (World Bank) and the Direction of Trade Statistics (International Monetary Fund); the sample covers thirty annual observations.
It is worthwhile to note that the data set of this study is not free from small sample bias, which may result in inefficient estimates of the parameters. One strategy to remove the small sample bias is to consider monthly, quarterly, or semiannual data. However, such forms of data for FDI were not available for Bangladesh before the year 1995. In addition, Beck and Levine [36] doubt that the use of quarterly data produces any better result over annual data. Therefore, this study uses annual data from the year 1980 in order to cover the reform period of FDI and expects that thirty yearly observations would be reasonable for Bangladesh, which got independence in 1971.
The empirical estimation of the study proceeds as follows. It begins with checking the normality of distribution by invoking the Jarque-Bera test. Next, it proceeds to detect the presence of unit root under a univariate analysis by employing both the Augmented Dickey-Fuller (ADF) (following [37, 38] ) and the Phillips-Perron (PP) tests (following [39] ). The advantage of the PP test over the ADF test is that the PP test takes into account the serial correlations by making corrections to the t-statistics of the coefficients of the lagged variables, not by adding the differenced term of the lagged variables. The unit root test has been conducted both at the intercept and intercept plus trend regression forms. In the event of stationarity of each variable at the level test, an Ordinary Least Square (OLS) regression would be run, as given in
where EXPG represents export of goods and services over GDP, FDIG represents foreign direct investment as a percentage of GDP, PDEN represents population density, GFCG represents government final consumption over GDP, and EXR represents the exchange rate of the domestic currency over the US dollar. The disturbance term (ε) is assumed to be independently and identically distributed. The subscript (t) denotes time.
Next, when all the variables are found stationary and integrated in the same order, the dynamic relationship of the variables can be studied by employing the simple Vector Autoregressive (VAR) model, as given in (2) in a matrix form. However, if the series are found not integrated in the same order, the dynamic relationship of the variables needs to be studied using an autoregressive distributed lag model (ARDL) to avoid spurious relationship
After confirming the stationarity of the variables, the study proceeds to trace cointegration relationship between variables by applying the Johansen-Juselius procedure (following [40] [41] [42] ). It must be noted that in order to run the Johansen cointegration test, all the series under study must be integrated in the same order, either in a level or in a differenced form. This implies that the difference between two or more nonstationary series becomes stationary when they move together in the long-run, even though they may drift apart in the short run. The maximum eigenvalue (λ max ) and the trace (λ trace ) tests are used to detect a cointegrating vector. These are computed as follows:
where the appropriate null is r = g cointegrating vectors with (g = 0, 1, 2, 3, . . .) against the alternative that r ≤ g + 1
where the null is r = g against the more general alternative r ≤ 1.
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It must be noted that in the presence of one or more cointegrating vectors, the simple VAR method does not produce the desired results unless an error correction term is included in the model. Thus, a VEC model has been implemented in this study as outlined in Granger [43] in
Notably, in this specification, the parameter (λ) of the lagged error correction term (e t−1 ) indicates the long-run relationship in the variables being studied, and also the speed of adjustment from the short-run to the long-run equilibrium state. The appropriate lag-length of the variables (lag 1) has been selected through the final prediction error (FPE) criterion (following [44] ) to overcome the over/under parameterization problem which may induce bias and inefficiency in the estimates. Notably, the parameter of the error correction term needs to be negative and statistically significant in terms of its associated tvalue to confirm the long-run equilibrium relationship in the variables. The changes in FDI, trade openness, domestic demand, and exchange rate cause the changes in exports when ci's, di's, ei's, and f i's are significant in terms of the F test [45] . The stability of the VEC model has been ensured through the test of inverse roots of the AR characteristic polynomial. Besides, impulse response analysis has been performed by giving a shock of one standard deviation (±2 S.E. innovations) to FDI, domestic capital, exchange rate, and trade openness to visualize the duration of their effects on the export performance of Bangladesh. Finally, a variance decomposition analysis has been conducted to detect additional insights. Table 2 presents the descriptive statistics of the variables under study. The Jarque-Bera test statistics fails to reject the null hypothesis of normal distribution of each variable, which confirms that the series are normally distributed. Besides, the numeric of kurtosis for each variable is found below (3), which indicates the normality of distribution.
Empirical Results and Discussion

Descriptive Statistics.
The figure for skewness of each variable is found to be mild and positively skewed, except for the PDEN, which is negatively skewed slightly. The standard deviation of the series is found low when it is compared to the mean, which indicates a small coefficient of variation. In addition, the range of deviation between the maximum and minimum of each individual series is found to be reasonable in comparison to the mean. Finally, the mean over median ratio for each series is seen to be approximately one, except for the variable FDIG, which represents normality of distribution.
As a whole, the normality of distribution has been ensured in the study. Tables 3 and 4 display the results of the unit root test both at the intercept and the intercept plus trend regression forms for the level and the first difference series, respectively, under the ADF and the PP tests. The ADF test statistics reveals that all the level series are nonstationary at their intercept and intercept plus trend regression forms, except for the PDEN series, which shows no unit root (in the case of the intercept plus trend) at the 5% level of significance. Likewise, the PP test statistics indicates nonstationarity in the level series, except for the GFCG series, which shows stationarity both at the intercept and intercept plus trend regression forms at the 5% and 1% level of significance, respectively. This was done by comparing the calculated ADF and PP test statistics with their respective Mackinnon [46] critical values both at the 1% and 5% level of significance. Hence, the study proceeds to differencing the series to check their stationarity. At the first differencing, both the ADF and PP tests clearly reject the null hypothesis of unit root at the intercept and intercept plus trend cases either at the 1% or 5% level of significance. Clearly, all the series confirmed stationarity at the first differencing. Thus, it is concluded that they depict a same order of integration, that is, I (1) behavior. As a result, the study employs the JohansenJuselius cointegration test on the level series to detect the cointegration relationship in the variables. Table 5 summarizes the results of the Johansen cointegration test both in the intercept and intercept plus trend regression forms. In both cases, the trace test and the maximum eigenvalue test yield one cointegrating equation at the 5% level of significance. Thus, it is concluded that the series are cointegrated, and a longrun equilibrium relationship exists among them. As a result, the study proceeds to run the vector error correction model, as outlined in (5). Table 6 portrays the results of the vector error correction model. To run the VEC model, the appropriate lag-length (lag 1) of the variables has been selected through the FPE criterion (following [44] ). Table 6 reveals that a long-run equilibrium relationship exists among the variables. This has been observed by the estimated parameter (λ) of the error correction term (e t−1 ), which is negative as expected. In addition, FDI is found to have a significant short-term positive impact on the export performance of Bangladesh. Besides, a mild shortterm negative relationship is found to run between trade openness and exports, as the parameter of trade openness is traced significant approximately at the 10% level of significance. Such negative relationship is probably due to the high imports demand of Bangladesh, which caused the trade balance of the country to be negative for most of the years since the 1908s. On the other hand, the numeric of adjusted R 2 shows a low explanatory power of the model, meaning that other explanatory variables, not included in the study, may have significant influence on exports. The low numeric of the F-statistic further indicates that there is not a strong feedback effect or the presence of Granger bidirectional causality between the variables. However, a unidirectional causality is traced between FDI and exports. As a whole, the VEC model shows that a long-run equilibrium relationship exists between FDI, trade openness, domestic demand, exchange rate, and export performance of Bangladesh without having any noticeable bi-directional causal relationship. The stability of the VEC model has been ensured through the test of inverse roots of the AR characteristic polynomial (Figure 4 ).
Stationarity Results.
Cointegration Results.
Vector Error Correction (VEC) Model.
Impulse Response and Variance Decomposition.
( Figure 5 ) reports impulse responses. It indicates how a one-time positive shock of one standard deviation (±2 S.E. innovations) to the FDI, domestic demand, exchange rate, and trade openness endures on the export performance of Bangladesh. It shows that the impulse response of FDI and exchange rate devaluation on exports are positive but diminishes as time goes on. However, the influence of FDI becomes slightly negative after the sixth period. On the other hand, the initial positive shock given to the domestic demand (GFCG) influences exports positively but becomes negative soon from the second year. Following the negative trend, it becomes insignificant from the fifth year onwards. In contrast, the response of trade openness (PDEN) to exports unearths a negative influence over time. Table 7 presents the output of the variance decomposition analysis of exports. Table 7 reveals that the variance of exports is mainly fed on itself during the first four years. Thereafter, it declines but remains influential. In the second year, the variance of exports is decomposed into its own variance (67%) followed by FDI (32.67%). However, in subsequent years, the share of FDI increases and reaches to the maximum (51.98%) in the seventh year. Then its influence declines, although it remains as a top factor in explaining exports. On the other hand, the share of trade openness, exchange rate, and domestic demand increases gradually from the second year, but it remains insignificant within the limit of 4%. To conclude, the volatility of exports is mainly fed by its own variation followed by FDI.
Concluding Remarks and Policy Lessons
This study investigated the influence of FDI, trade openness, domestic demand, and exchange rate on the export performance of Bangladesh over the period of 1980-2009 by applying a vector error correction model. The results of the ADF and PP unit root tests indicated that all variables in the study were integrated in order one. The test statistics (trace and eigenvalue) of the Johansen cointegration test conducted on the intercept, and intercept plus trend regression forms indicated the presence of a cointegration relationship among the variables. In addition, the negative parameter of the error correction term confirmed that a long-run equilibrium relationship existed among the variables. Besides, a strong shortterm causal flow (unidirectional) was evidenced between FDI and exports. In addition to that, the trade openness demonstrates a very mild short-term influence on exports, as the coefficient of the trade openness was significant at the 10% level. However, the study did not trace any significant relationship between domestic demand, exchange rate, and exports. Moreover, the low value of the F-statistics did not indicate any short-term feedback relationship running in the system. Precisely, the VEC model traced a long-run equilibrium relationship in the variables under study without having any significant short-term causal flows between them, except for the FDI. Furthermore, the impulse response function revealed a positive but diminishing influence of FDI and exchange rate on the export performance of Bangladesh. On the contrary, a mild negative influence was found for the case of domestic demand at its initial years, which became insignificant after the fourth year. However, trade openness revealed a negative influence on exports over time. Finally, the variance decomposition analysis revealed that the variance of exports was primarily caused by its own variance followed by the volume of FDI. It is to be noted that the role of FDI in explaining the volatility of exports was found to be more influential from the fifth year onwards. On the other hand, the role of domestic demand, exchange rate, and trade openness was found to be very minimal in causing the changes in exports.
The policy implications of this study can be summarized in the following points. First, there exists a long-term link in the nexus of FDI, domestic capital, exchange rate, trade openness, and exports performance of Bangladesh. This link indicates that the government of Bangladesh should utilize the above factors carefully on a long-run perspective to capitalize the benefits of the nexus properly. Second, FDI is probably an important factor in explaining the changes in exports. Thus, an FDI-led growth policy can be advocated to increase the country's overall exports and the rates of GDP growth as well. Third, trade openness tends to create an adverse impact on exports. Hence, the government should manage trade policies effectively. In fact, Bangladesh is a highly import-oriented economy with an unfavorable trade balance. Notably, three-fourths of its exports belong to a single sector-the readymade garments (RMG). Unfortunately, the net value addition of the RMG sector is limited to within 15 to 20%. Thus, an appropriate trade policy that would neither influence higher import costs nor create an adverse effect on exports is sine qua non for Bangladesh. Fourth, the VEC-based Granger causality test did not reveal any short-term causal relationship between variables under study, except for the FDI. This also implies that the government of Bangladesh should design export and FDI policies in a way that they become complementary to one another.
In the end, it must be said that his study is not free from limitation. For instance, the study used a single indicator for trade openness, domestic demand, and exchange rate. Multiple indicators of the explanatory variables along with different measures of exports may generate different conclusions. Nonetheless, this study adopted the latest technique to gauge the link in the variables being studied, which may provide an important basis for future research in Bangladesh.
